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sively	 or	 occasionally	 perceived	 that	 professional	 knowledge	 rather	 than	 protocol	
guided	care	tasks	during	night	shifts.
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signs	 measurement	 can	 be	 time‐consuming	 (Mok,	Wang,	 Cooper,	







disruptions	 are	 associated	 with	 several	 adverse	 clinical	 outcomes	
(Sharda,	 Carter,	Wingard,	 &	Mehta,	 2001;	 Yoder,	 Yuen,	 Churpek,	
Arora,	&	Edelson,	2013).
Ward	culture	and	shift	patterns	seem	to	play	a	role	in	the	fail‐













2013).	 Even	 when	 an	 electronic	 physiological	 surveillance	 sys‐
tem	(EPSS)	was	in	place	to	guide	the	timing	of	observations	in	an	
acute	hospital	in	England	(Schmidt	et	al.,	2015;	Smith	et	al.,	2006),	
variations	 were	 found	 in	 the	 level	 of	 documented	 observations	
throughout	 the	 whole	 24	hours,	 with	 fewer	 observations	 being	
performed	 at	 night	 (Hands	 et	al.,	 2013).	 The	 authors	 noted	 that	












1. to	 improve	 the	 understanding	 of	 factors	 affecting	 patient	 sur‐
veillance	 at	 night	 through	 a	 description	 of	 the	 characteristics	
of	bedside	 staff	 (i.e.,	nurses	and	midwives)	working	night	 shifts	
and	 their	 views	 in	 relation	 to	 performing	 vital	 signs	 observa‐
tions	and	 to	explore	 the	 relationships	between	healthcare	staff	












at	 the	 hospital	 trust	 where	 the	 study	 took	 place,	 in	 response	 to	
concerns	about	audit	evidence	of	widespread	poor	practice	during	
night‐time	 observations.	 The	 group	 is	mainly	 composed	 of	 senior	









survey.	No	data	were	 collected	 from	 this	 exercise	 as	 the	purpose	





midwives’	 views	of	 the	hospital’s	 EWS	protocol	 and	 the	EPSS	 im‐
plemented	 across	 the	 hospital	 (VitalPACTM,	 The	 Learning	 Clinic,	
London)	were	added	to	a	web‐based	survey	system	(a	 local	 instal‐
lation	 of	 SurveyMonkey)	 provided	 by	 the	 participating	 hospital.	
Questions	were	aimed	at	capturing	the	views	of	staff	providing	bed‐
side	 care.	 Survey	 responses	were	 collected	 on	 a	 Likert‐type	 scale	
with	five	options:	‐strongly	agree‐;	 ‐agree‐;	 ‐neither	agree	nor	dis‐
agree‐;	‐disagree‐;	‐strongly	disagree‐.	The	survey	sought	to	identify	
staff	 (e.g.,	grade,	 role,	experience)	and	environmental	 factors	 (e.g.,	








were	 identified	 by	 a	 representative	 of	 the	 Deteriorating	 Patient	
Group	and	 invited	 to	complete	 the	online	 survey.	Two	 reminders	
were	sent	within	a	month.	The	survey	received	695	responses	and	
497	 (72%)	 participants	 met	 the	 inclusion	 criterion	 of	 working	 at	
least	one	night	shift	in	the	past	year.	A	total	of	198	(28%)	respond‐




The	 first	 stage	 of	 analysis	 focused	 on	 respondent	 characteristics,	
summaries	 of	 response	 frequencies	 and	 response	 consistency.	
Exploratory	 factor	 analysis	was	used	 to	 examine	 the	 relationships	








simple	 structure	 criterion	 (Revelle	&	Rocklin,	1979).	 In	 the	 second	
stage	of	analysis,	multivariate	techniques	were	used	to	identify	re‐
lationships	between	survey	items	and	to	investigate	overall	internal	
consistency/reliability	on	all	 items	 (acceptable	 internal	consistency	
reliability	at	a	value	of	≥0.70).	Using	multivariable	regression	anal‐









5.1 | Construct validity and reliability
Cronbach’s	alpha	was	0.94	 for	 the	35	 items.	The	overall	 intraclass	
correlation	 coefficient	 (ICC)	 was	 0.75	 (95%	 CI	=	0.721–0.783,	
p	<	0.001).	 ICC	 results	with	values	higher	 than	0.90	 indicated	 that	
some	 items	were	 redundant	 and	 that	 factor	 analysis	was	 required	
to	 reduce	 data	 complexity.	 To	 increase	 confidence	 that	 a	 factor	
analysis	could	be	performed,	we	tested	for	sphericity	and	sampling	
adequacy.	 Bartlett’s	 test	 of	 sphericity	 was	 statistically	 significant	
(χ2595	=	17104.78,	 p‐value	<	0.001)	 and	 the	 overall	 Kaiser–Meyer–
Olkin	measure	of	sampling	adequacy	was	0.83,	confirming	that	the	












on	 the	same	scale	as	 the	 linear	predictor,	 a	natural	 choice	 if	 the	
dependence	 is	 considered	 to	 arise	 from	 unmodelled	 heteroge‐
neity	due	to	the	omission	of	one	or	more	 important	explanatory	
variables.	Here,	we	 considered	 a	 linear	mixed	model	where	 ran‐
dom	effects	varied	across	wards	but—for	a	given	ward—remained	
constant	 for	all	 staff.	Furthermore,	we	adopted	a	nonparametric	
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which	is	a	finite	mixture	of	distributions	with	K	clusters	(or	compo‐
nents),	 each	with	 probability	 πk;	 where	 f()	 is	 a	 generic	 probability	
density	 function.	 Accordingly,	 wards	 were	 clustered	 into	 clusters	
on	the	basis	of	the	estimated	probabilities	of	having	a	cluster‐spe‐
cific	 intercept.	 We	 then	 treated	 the	 ward‐specific	 intercept	 and	
corresponding	 probabilities	 as	 unknown	 parameters.	 Parameters	
estimates	were	obtained	via	 the	maximum	 likelihood	approach	by	
using	 the	 Expectation–Maximization	 algorithm.	 The	 number	 K	 of	
clusters	 is	also	unknown	but	 is	treated	as	fixed	and	 is	sequentially	












Of	 the	 497	 eligible	 responses	 (72%),	 24	 respondents	 left	 5	 items	
unanswered,	188	 left	12	 items	and	26	responded	only	 to	 the	sec‐










7.2 | Description of knowledge, beliefs and 
attitudes of nursing staff influencing observations 
at night
The	 responses	 to	 attitudes	 and	 behaviours	 regarding	 monitoring	
at	 night	 are	 displayed	 in	 Figure	1.	 Although	 46%	 of	 staff	 agreed	














Responses	 relating	 to	 behaviours	 when	 conducting	 obser‐
vations	 are	 displayed	 in	 Figure	2.	 The	majority	 (81.6%)	 of	 staff	
would	 inform	patients	 in	advance	that	they	would	be	awakened	
at	night	to	take	observations	and	71.6%	disagreed	with	the	state‐
ment	 that	 they	 would	 do	 observations	 only	 if	 the	 patient	 was	
awake.	 Similarly,	 40%	 disagreed	 with	 the	 statement	 that	 they	
would	omit	observations	at	the	patient’s	request;	however,	36.8%	
neither	 agree	 nor	 disagree	 and	 47.9%	 agreed,	 that	 they	 would	













TA B L E  1  Survey	respondents
Variable
N (%)  
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they	would	challenge	colleagues	 if	 they	did	not	do	 the	 required	
observations.
Responses	regarding	beliefs	about	factors	in	the	work	environ‐
















dents	 (67.1%)	 agreed	 they	 could	 expect	 to	 be	 challenged	by	 the	
nurse	 in	 charge	 if	 observations	were	 not	 done	 on	 time	 at	 night	
and	only	13.2%	disagreed	with	the	statement	that	 in	general,	all	
patients	 who	 have	 observations	 scheduled	 after	 midnight	 have	
them	done.	There	was	a	high	level	of	agreement	with	statements	
concerning	 escalation,	 senior	 review	 and	 patient	 safety,	 with	
70.9%	agreeing	that	all	patients	with	EWS	≥6	are	escalated	to	the	









may	not	 summarize	 the	data	accurately	and	yield	poor	 interpreta‐
tions	 and	 too	 few	may	not	 allow	 the	model	 to	 represent	 the	 true	
underlying	 data	 structure.	Our	model	 selection	was	 based	 on	 the	
F I G U R E  1  Beliefs	influencing	
monitoring	at	night
F I G U R E  2  Behaviours	influencing	
compliance	with	EWS‐scheduled	
observations	at	night





























with	 this	 factor,	 with	 loadings	 0.5‐0.7	 and	 four	 other	 items	were	
negatively	 correlated,	with	 loadings	 ranging	 from	 ‐0.6	 to	 ‐0.3.	 Its	
contribution	explains	9%	of	 the	variability	 in	 the	data.	The	 results	
indicated	varying	decisions	among	 the	different	groups	of	nursing	
F I G U R E  3  Beliefs	about	work	
environment	(staffing)	and	workload	
affecting	observations
F I G U R E  4  Beliefs	about	ward	
efficiency	at	night	with	regard	to	
conducting	observations
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TA B L E  2  Results	of	factor	analysis
 
Standardized loadings
Factor 1 Factor 2 Factor 3 Factor 4
SS	loadings 13.03 3.21 2.63 1.93
Proportion	Var 0.37 0.09 0.08 0.06
Cumulative	Var 0.37 0.46 0.54 0.60
Proportion	explained 0.63 0.15 0.13 0.09




















0.92 −0.06 −0.04 −0.09 0.86 0.14 1
There	are	enough	staff	to	do	
scheduled	observations	on	time
0.90 −0.13 −0.16 −0.01 0.85 0.15 1.1
Too	much	day	work	is	left	undone	
for	night	staff	to	pick	up




0.94 −0.05 −0.02 −0.03 0.88 0.12 1
The	acuity	or	dependency	of	the	
patients	is	too	high	to	manage
0.92 0.02 −0.04 −0.04 0.86 0.14 1
We	have	the	right	skill	mix	for	the	
work	that	has	to	be	done	at	night
0.88 −0.09 −0.15 0 0.80 0.2 1.1
We	are	asked	to	cover	shortages	on	
other	wards




0.91 −0.01 −0.05 −0.05 0.84 0.16 1
Agency	staff	know	and	follow	the	
EWS	protocol
0.93 −0.14 −0.08 0.05 0.89 0.11 1.1
Agency	staff	have	access	and	know	
how	to	use	VitalPAC
0.90 −0.11 −0.05 0.07 0.83 0.17 1.1
Affects	skill	mix	on	the	ward	to	the	
extent	it	affects	patient	care
0.91 −0.09 −0.04 −0.03 0.83 0.17 1






0.85 0.22 0.13 −0.05 0.79 0.21 1.2
iPods	connects	reliably	and	fast	to	
the	network	at	night










0.90 0.13 0.14 0.01 0.85 0.15 1.1
(Continues)

























0.04 0.48 0.02 −0.13 0.25 0.75 1.2
I	will	wake	patients	up	when	their	
EWS‐scheduled	observations	are	due





−0.05 0.69 0.03 −0.02 0.49 0.51 1
*	Taking	a	set	of	vital	signs	at	night	is	
very	disruptive	to	a	patient's	sleep




0.01 −0.59 0.12 0.19 0.40 0.60 1.3
*	I	do	EWS‐scheduled	observations	on	
patients	only	when	they	are	awake


















−0.03 −0.08 0.55 0.13 0.32 0.68 1.2
We	are	very	good	at	ensuring	the	patient	
is	reviewed	in	a	timely	way	by	a	doctor




















−0.01 −0.07 0.04 0.33 0.12 0.88 1.1
TA B L E  2   (Continued)
(Continues)
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staff	regarding	waking	up	or	allowing	patients	to	have	long	periods	
of	uninterrupted	sleep	by	delaying	due	observations.
Factor	 3	 Safety	 culture,	 grouped	 six	 items	 on	 nurses’	 views	 re‐












7.5 | Relationship between factors and healthcare 
staff characteristics
To	understand	how	 responses	 varied	 according	 to	nurses’	 charac‐








7.5.1 | Factor 1. Workload, resources and capacity


















protocol	 and	 those	 in	 the	 first	 cluster	were	 slightly	more	 inclined	 to	
follow	individual	knowledge.	With	regard	to	nurses’	characteristics	and	





7.5.3 | Factor 3. Safety culture
Strategies	to	maintain	a	safety	culture	scored	higher	for	nurses	work‐
ing	more	often	at	night	and	for	student	nurses.	Nurses	who	work	at	






7.5.4 | Factor 4. Responsibility and control


























−0.01 −0.07 0.08 0.67 0.46 0.54 1.1
The	completion	of	observations	is	
delegated	to	healthcare	assistants
−0.08 −0.09 −0.03 0.51 0.28 0.72 1.1
*Negative	correlation	with	the	factor
TA B L E  2   (Continued)
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vital	 signs	 observations	 following	 an	 EWS	 protocol.	We	 designed	
a	survey	to	collect	staff	knowledge,	beliefs	and	attitudes	concern‐
ing	the	night	shift	and	the	use	of	 the	EWS	to	complete	scheduled	














TA B L E  3  Multiple	regression	coefficients	of	healthcare	staff	characteristics	associated	with	factors,	with	standard	errors	in	brackets
Covariates
Factor scores (response variables)
Workload, resources & 





Healthcare	support	workers 0.024	(0.026) −0.005	(0.105) −0.164	(0.087) 1.023	(0.097)
Midwives 0.035	(0.063) 0.440	(0.221) −0.247	(0.257) 0.112	(0.232)
Senior	nurse/Manager −0.060	(0.041) 0.119	(0.164) −0.022	(0.167) −0.492	(0.152)
Student	nurse −0.080	(0.040) 0.505	(0.202) 0.242	(0.207) 0.561	(0.187)
No.	night	shifts	worked
1–5 0.054	(0.033) 0.534	(0.133) −0.260	(0.125) 0.305	(0.122)




Night	shifts	only −0.075	(0.030) −0.116	(0.120) 0.302	(0.123) 0.087	(0.111)
Occasional	night	shifts −0.018	(0.037) −0.291	(0.146) 0.031	(0.152) −0.390	(0.136)
No.	wards	during	night	shifts
More	than	one	ward −0.036	(0.021) 0.133	(0.085) −0.002	(0.087) 0.260	(0.078)
Only one warda
Experience
0–5 −0.051	(0.032) 0.165	(0.126) 0.230	(0.109) 0.056	(0.116)
6–10a
11–15 −0.050	(0.037) 0.136	(0.149) −0.086	(0.152) 0.198	(0.137)
16–20 0.064	(0.029) 0.444	(0.158) 0.175	(0.162) 0.549	(0.145)
>20 0.003	(0.035) 0.262	(0.140) 0.131	(0.144) −0.001	(0.129)
Intercept	group	1	(b1) 0.893	(0.029) −0.606	(0.130) −0.603	(0.160) −0.439	(0.108)
Intercept	group	2	(b2) 1.173	(0.042) 0.058	(0.119) −0.003	(0.120) 0.021	(0.124)
Group	1	proportion	(π1) 0.883 0.453 0.144 0.581
Group	2	proportion	(π2) 0.117 0.547 0.856 0.419
aReference	category:	variables	found	to	be	most	frequent	in	practice	were	chosen	as	comparators.
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largely	unpredictable	events	that	cannot	be	prevented,	suggesting	that	
the	 role	of	 the	EWS	as	 shorthand	 for	 the	 individual	patient’s	 risk	of	
physiological	deterioration	leading	to	avoidable	cardiac	arrest	may	not	
be	fully	appreciated	by	all	staff	(Kause	et	al.,	2004).
When	 interpreting	 these	 findings,	 the	 roles	 played	 by	 ward	
factors	that	affect	the	availability	of	staff	to	complete	care	tasks	
must	be	 considered.	These	 factors	 include	organization	of	 nurs‐
ing	care	activities,	staffing	levels,	skill	mix	and	workload	(Hogan,	













Morrow,	&	Griffiths,	 2014).	 These	 seemingly	mixed	beliefs	 from	


























Associations	 of	 shift	 patterns	 with	 the	 prioritization	 factor	
were	 not	 significant,	 showing	 that	 the	 number	 of	 night	 shifts	
worked	did	not	 play	 a	 role	 in	decisions	 about	 completing	obser‐
vations.	In	regard	to	staff	role,	student	nurses	and	midwives	were	
associated	with	prioritization	of	observations	at	night,	 indicating	
that	ward	 culture	or	practices,	 in	 addition	 to	 experience,	 inform	
decisions	 about	 conducting	 observations	 during	 the	 night	 shift.	




sources,	 implying	 that	 staff	 perceived	 that	 they	 had	 enough	 re‐
sources	to	complete	observations.	With	regard	to	safety	culture,	
questions	about	completing	observations	for	high	acuity	patients,	







picture	presented	here,	 showing	 that	 the	EWS	focus	on	prevent‐
ing	 deterioration	 required	 fine‐tuning	 to	 incorporate	 exceptions	
created	 by	 patients	 requiring	 long‐term	management	 or	 those	 in	
palliative	 care	 trajectories	 (Hope	 et	al.,	 2018).	 The	 approach	 of	





may	 not	 necessarily	 be	 transferable	 to	 other	 organizations.	 There	
is	 also	 a	 potential	 bias	 from	 the	way	 the	 questions	 were	worded	
and	 the	design	and	structure	of	 the	survey.	The	 risk	of	 responder	
bias	(i.e.,	reluctance	or	inability	to	respond	honestly	and	accurately)	
was	minimized	 by	 exploring	 the	 same	 question	 in	 separate	 items.	
A	 limitation	of	 the	 analysis	was	 that	 the	 sample	was	 created	with	















outside	 the	UK,	especially	when	evidence	 suggests	 that	 at	night,	
patients	are	not	being	monitored	with	the	frequency	indicated	by	
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ing	patient	 safety.	 In	 addition,	ward	heterogeneity	may	 influence	
nurses’	surveillance	attitudes	and	behaviours.	Missed	observations	
may	be	due	not	only	to	workload	and	resources	but	also	to	nurses’	









Patient	Group,	 as	well	 as	 our	 Patient	 and	Public	 Representatives,	










acted	 as	 expert	 advisor	 to	 the	National	 Institute	 for	Health	 and	
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